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Mini-Abstract:
Surgeons vary in their self-perception of surgical skill. Surgeons who over-rated their skill had
both the highest overall mean self-rating of skill as well as the lowest overall mean peer-ratings
of skill. There was no difference in complication rates for sleeve gastrectomy but there was a
higher leak rate for gastric bypass among surgeons who over-rated their skill.

Structured Abstract
Objective: To evaluate variation in self vs. peer-assessments of surgical skill using surgical
videos and compare surgeon-specific outcomes with bariatric surgery.
Summary Background Data: Prior studies have demonstrated that surgeons with lower peerreviewed ratings of surgical skill had higher complication rates after bariatric surgery.
Methods: This is a retrospective cohort study of 25 surgeons who voluntarily submitted a video
of a typical laparoscopic sleeve gastrectomy (SG) between 2015-2016. Videos were self and
peer-rated using a validated instrument based on a 5-point Likert scale (5=“master surgeon” and
1=“surgeon-in-training”). Risk adjusted 30-day complication rates were compared between
surgeons who over-rated and under-rated their skill based on data from 24,186 SG cases as well
as 12,888 gastric bypass (GBP) cases.
Results: Individual overall self-rating of surgical skill varied between 2.5 to 5. Surgeons in the
top quartile for self:peer ratings (n=6, ratio 1.58) had lower overall mean peer-scores (2.98 vs
Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

3.79, p=0.0150) than surgeons in the lowest quartile (n=6, ratio 0.94). Complication rates
between top and bottom quartiles were similar after SG, however leak rates were higher with
GBP among surgeons who over-rated their skill with sleeve gastrectomy (0.65 vs 0.27, p =
0.0181). Surgeon experience was similar between comparison groups.
Conclusions and Relevance: Self-perceptions of surgical skill varied widely. Surgeons who
over-rated their skill had higher leak rates for more complex procedures. Video assessments can
help identify surgeons with poor self-awareness who may benefit from a surgical coaching
program.

Key Words: bariatric surgery, sleeve gastrectomy, outcomes, complications, technique, surgical
skill, video assessment
Introduction:
In the field of psychology, the Dunning-Kruger effect is a phenomenon that describes a
cognitive bias in which people of low ability mistakenly assess their ability as greater than it
actually is. (1, 2) In surgery, the association between a cognitive bias in skill and postoperative
outcomes has yet to be studied. Current evidence suggests that video-based peer-reviewed
assessment of surgical skill can be predictive of complication rates for surgery. (3–5) However, it
is unclear whether perception gaps in self-awareness exist among surgeons or if they are
associated with postoperative outcomes.
To date, evaluating self-assessment of surgical skill has varied depending on surgical
specialty, level of expertise, environment (ie. simulated or live) as well as the instrument used for
assessment. (6–12) In the simulated environment, surgeons have been noted to assess their
technical skills accurately but were also found to lack insight into their behaviors when
evaluating non-technical skills, such as interpersonal communication with the operative team. (6)
Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

When evaluating videos of laparoscopic procedures, surgeons have also been reported to rate
their own skills significantly higher than peer experts. (8) Despite these findings, it is unclear if
differences in self vs peer assessments of skill has an impact on patient outcomes.
In this context, our goal was to understand the relationship between self-assessment of
surgical skill with laparoscopic sleeve gastrectomy (SG) and complication rates for SG and also
gastric bypass (GBP), which is a related but more technically complex operation. Using videobased review in conjunction with a statewide bariatric specific data registry, we analyzed self
and peer-ratings of skill with SG and compared outcomes of surgeons who over-rated their skill
relative to peer ratings with those who under-rated their skill. In addition, we compared surgeonspecific characteristics to identify unique factors among surgeons who were more likely to overrate their skills.
Methods:
Study Design:
This study analyzes data from the Michigan Bariatric Surgery Collaborative (MBSC), a
payer-funded statewide consortium that utilizes a bariatric specific data registry for quality
improvement, which has been described previously. (13, 14) The goal of this study is to measure
self and peer-ratings of surgical skill with SG among practicing bariatric surgeons and compare
surgeon characteristics as well as outcomes after SG and GBP between surgeons with the highest
self:peer ratio (ie. over-rated their skill) to those with the lowest ratio (ie. under-rated their skill).
The primary outcome measure was to compare overall surgical complication rates, whereas
secondary measures included rates of infection, leak, hemorrhage, stricture, reoperation and
death. To accomplish these goals, surgeons participating in the MBSC were asked to voluntarily
submit a video of a typical SG. All patient identifiers were removed, and the video was edited so
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as to not reveal information about the patient, surgeon or practice. Videos were collected
between 2015 and 2016. Next, the video was uploaded to a secure Health Insurance Portability
and Accountability Act (HIPAA) compliant online platform for assessment. Each video was
reviewed using a modified version of the Objective Structured Assessment of Technical Skills
(OSATS). Videos were voluntarily reviewed in a blinded fashion by surgeons participating in the
MBSC. Surgeons who submitted a video were also asked to perform an assessment of their own
skill based on their submitted video. Surgeon and patient level data were obtained from the
MBSC registry and surgeon surveys. Surgeons signed a consent to participate in a video-based
study and the study was approved by the institutional review board of the University of Michigan
for the MBSC.
Data Collected:
Video assessment was performed using a modified version of the Objective Structured
Assessment of Technical Skills (OSATS), which has been validated for assessing the skill of
surgical trainees and has been used in prior studies involving assessment of skill in bariatric
surgery. (3, 15, 16) The instrument includes 6 different domains of skill: 1) respect for tissue, 2)
time and motion, 3) instrument handling, 4) use of assistants, 5) flow of operation and 6)
exposure. Each domain was graded on a 5-point Likert scale, with 5 representing a “master
bariatric surgeon” and 1 representing a “surgeon-in-training”. A composite score was calculated
using the overall mean score of all domains. Surgeons were not coached or formally trained prior
to grading videos, however additional descriptions for each category were provided during video
assessment and are included in Appendix 1, http://links.lww.com/SLA/C621. A minimum of 10
peer assessments (mean 12.1) along with a self-assessment was obtained for each video. A total
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of 484 reviews were performed by 25 surgeons with a mean of 12.5 years practicing bariatric
surgery and a mean of 245 SG cases performed.
Surgeons who submitted a video also provided data on their age, number of years
performing bariatric surgery and type of surgical practice (teaching vs non-teaching hospital).
Aggregate data from 24,186 SG and 12,888 GBP cases were obtained from the MBSC registry
between 2006 and 2019 for all surgeons in the study. Data included surgeon-specific operative
volume for SG and GBP as well as mean operative time by procedure type. Data on patient
characteristics included age, body mass index (BMI), gender, race and comorbid conditions
including diabetes (insulin dependent and non-insulin dependent), hyperlipidemia, hypertension,
gastroesophageal reflux disease (GERD), obstructive sleep apnea (OSA), history of smoking,
psychological disease, mobility problems, arthritis, and prior liver disease, which included a
diagnosis of non-alcoholic fatty liver disease (by CT or ultrasound); cirrhosis by biopsy or have
evidence of varices, ascites or encephalopathy; or is status post liver transplantation.
Postoperative outcomes included 30-day complication rates and mortality. Surgical
complications included surgical-site infection, wound infection or dehiscence requiring
reoperation, abdominal abscess requiring percutaneous drainage, leak, bowel obstruction
requiring reoperation and bleeding requiring blood transfusion, reoperation or splenectomy. Data
was also obtained on rates of stricture and reoperation.
Statistical Analysis:
To perform a surgeon-level analysis, we calculated the mean composite score of all of the
domains of surgical skill and divided surgeons into quartiles by self:peer ratio of skill ratings. To
calculate the risk-adjusted outcome rates, we first used a patient-level multivariable logistic
regression model with patient characteristics and comorbidities as covariates. To account for
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clustering of the patients that were treated by surgeons, we used robust sandwich estimates for
the standard errors using generalized estimating equations. We then calculated the sum of
expected number of outcome events that were obtained from the logistic regression model and
also the sum of observed number of outcome events by surgical skill quartiles. We multiplied the
ratio of the number of observed events to the number of expected events with overall crude rate
to calculate the risk adjusted rate for each quartile. We compared surgeon characteristics, 30-day
risk adjusted complication rates and mortality for SG and GBP, respectively between top and
bottom quartiles of surgeons based on self:peer ratio of skill ratings.
For all the specific risk-adjusted outcomes, we used a logistic regression model with
forward stepwise selection using P<0.1 as inclusion criteria to select comorbidities as covariates,
which included renal failure, liver disease, lung disease, cardio vascular disease, peripheral
vascular disease, obstructive sleep apnea, VTE, psychological disease, musculoskeletal disorder,
gastroesophageal reflux disease, prior hernia repair and mobility problems, in addition to age,
gender and BMI. All reported p-values were 2-sided and a value of <0.05 was used as threshold
for significance. All statistical analyses were performed using SAS version 9.4.
Results
Overall self- and peer-ratings of surgical skill varied from 2.5 to 5.0 and 2.86-4.45,
respectively among all participants. Surgeons in the top quartile (i.e. over-rated) for self:peer
ratio for skill ratings (n=6, ratio 1.58) not only had the highest overall mean self-score (4.71 vs
3.6%, <0.0001) but also the lowest overall mean peer-ratings for skill (2.98 vs 3.79, p=0.0150)
when compared to surgeons in the bottom quartile (i.e under-rated) (n=6, ratio 0.83). (Table 1,
Figure 1) Surgeon characteristics between top and bottom quartiles are presented in Table 2.
There were no statistically significant differences between the surgeon groups.
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Surgeon-specific outcomes after SG and GBP by quartile of self:peer ratio of skill ratings
for SG are provided in Table 3 and Table 4, respectively. There were no significant differences
in 30-day complication rates, reoperation or mortality between top and bottom quartiles for SG.
However, leak rates after GBP were significantly higher among surgeons in the top quartile
when compared to the bottom quartile (0.65% vs 0.27%, p=0.0181).
Discussion
By comparing video-based self-assessments of skill to peer-assessments, we
demonstrated that practicing surgeons are capable of perception gaps in their own operative
abilities. Although we found no association between self:peer ratings and complication rates for
SG, we did find higher leak rates with GBP among surgeons who over-rated their skill, which
implies that perception gaps in skill may impact patient outcomes for more complex procedures.
A lack of self-awareness may also inhibit personal growth or learning of new skills, both of
which facilitate continuous quality improvement. By using video review, surgeons with
perception gaps can be identified and may benefit from surgical coaching programs, which are
designed to teach self-reflection through facilitated analysis, feedback and debriefing. (17, 18)
Prior studies evaluating self-perceptions of skill in surgery have been primarily limited to
trainees and simulated scenarios. (6–12) Rizan et al., performed a critical review of 12 studies
evaluating the reliability of self-assessment of technical skills in surgery. (12) They determined
that the accuracy of self-assessment improved with increased operative experience as well as the
use of video review. Meanwhile, accuracy was reduced by stressful learning environments, lack
of familiarity with assessment tools and advanced surgical procedures. Among trainees, Quick et
al., found that surgical residents with less experience had a tendency to either over- or underestimate their technical skills. (19) Similarly, when studying surgical residents performing 4
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different laparoscopic gynecological procedures during a porcine simulation, Peyre et al., noted
that that residents were more critical of their performance than faculty and concluded that this
could affect learning development. (11) This indicates that accurate self-assessment of skill may
require enough exposure to a certain procedure in order to develop a way to make relative
comparisons between high and low performers. Aurora et al., compared self vs faculty’s
assessment of both technical and non-technical skills among 26 surgeons (13 junior residents and
13 senior residents or attendings) who performed laparoscopic cholecystectomy in a simulated
room. (20) However, unlike the previous studies, they found that the assessment of technical
performance correlated well between self and faculty members’ ratings for experienced and
inexperienced surgeons, when using OSATS. In our study, we were able to evaluate selfperception of skill among practicing surgeons performing a common procedure in the elective
setting, which may provide a more accurate assessment than that obtained from simulations. We
found that surgeons who under-rated their skill had similar practices and operative volumes than
those who over-rated their skill. Interestingly, Aurora et al., noted that self-assessment of
nontechnical skills did not correlate with experienced surgeons, indicating a lack of insight into
certain behaviors but not necessarily surgical skill. Although our study focused on technical
skills alone, it may be possible that perception gaps and a lack of self-awareness may also
translate to non-technical skills as well.
In our previous work assessing the impact of peer-ratings of skill on SG, we found no
association with overall complication rates. (5) This is in contrast to GBP, in which Birkmeyer et
al., demonstrated that surgeons ranked in the top quartile for surgical skill were found to have
lower complication rates when compared to surgeons ranked in the bottom quartile. (3) SG is
arguably a less technically challenging procedure than GBP as it does not require creation of an
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anastomosis, so it is possible that assessments of skill may not influence overall complication
rates in a similar fashion. (21) Nevertheless, there are other technical nuances to SG that may
influence long-term outcome measures such as weight loss and incidence of new onset
gastroesophageal reflux. (4, 22–24) Examples include how “tight’ or how “loose” the sleeve
gastrectomy appears after the procedure or if a hiatal hernia is identified and repaired
appropriately at the time of surgery. Although variation in self-perception of these metrics may
affect outcomes, it cannot be captured by the OSATS instrument. Instead, additional assessment
tools are required to measure perception gaps in the adequacy and appropriateness of specific
technical maneuvers. We are confident that this can be accomplished using video review and
additional studies are forthcoming.
Given the novelty of this study, there are several limitations to consider. First, only 25
surgeons were included in the analysis, which represented 33% of the surgeons participating in
the MBSC during the study period. This may have biased the data as our analysis only included
surgeons who volunteered to submit a video. While one may expect that this would bias the
findings to demonstrate less variation in self-assessment among surgeons confident enough in
their abilities to submit a video, we found the opposite to be true. Secondly, we recognize that
surgeon technique and skill may have evolved over time and assessing a single operative case
may not account for a surgeon’s learning curve. However, the goal of this study was to evaluate
a surgeon’s self-perception of skill and identify if a bias exists. Since it is unknown if a cognitive
bias is affected by a surgeon’s learning curve, we utilized the same video to evaluate the relative
differences in self vs peer ratings. It is important to recognize that skill may also be affected by
who assisted during the case (ie. trainee vs physician assistant). Although prior studies
demonstrated that resident involvement increased operative time and complication rates for

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

gastric bypass, we found no statistical significance in rates of teaching vs non-teaching hospitals
among surgeons who over-rated and under-rated their skills. (25) Finally, it is unknown whether
the accuracy of a surgeon’s self-perception of skill is a trait that changes over time as they gain
confidence with a particular procedure or if it is an innate characteristic that is a result of a
surgeon’s own personality. In addition, it is unclear if self-awareness is a malleable trait that is
subject to improvement. Follow-up studies comparing self vs peer ratings after a coaching
intervention directed at improving self-awareness may help determine if this is the case.
Conclusion
Practicing surgeons are capable of over-rating their surgical abilities. Outcomes for
sleeve gastrectomy were similar between groups, however surgeons who over-rated their skill
had higher leak rates when comparing a more complex procedures, such as gastric bypass. We
found no statistically significant differences in surgeon characteristics, practice type or operative
experience. Surgeons with perception gaps in their own skill may be at risk for impeding their
personal and professional growth and may benefit from improving their own self-awareness
through a surgical coaching program that focuses on debriefing and receiving feedback through
facilitated analysis.
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Figure 1: Comparison of overall mean ratings of skill among quartiles of surgeons based on
self:peer ratio of ratings of skill.
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Table 1: Comparison of top and bottom quartiles of surgeons based on self:peer ratio of ratings
of skill for sleeve gastrectomy. (P-value represents comparison of top vs bottom quartiles)

Surgeons, n
Self:Peer ratio, mean
(range)
Overall mean selfrating (range)
Respect for tissue
Time and motion
Instrument
handling
Use of assistants
Flow of operation
Exposure
Overall mean peerrating (range)
Respect for tissue
-

Time and motion

Instrument
handling
Use of assistants
-

Flow of operation

-

Exposure

Bottom
Quartile
(Underrated)
6
0.94 (0.771.05)
3.6 (2.54.67)
3.83 (2.5-5)
3.25 (2-4)
3.67 (3-5)
3.42 (2-5)
3.67 (2-5)
3.75 (3-5)
3.79 (3.024.45)
3.89 (2.674.41)
3.68 (2.714.43)
3.89 (3.164.56)
3.64 (2.464.35)
3.9 (3.184.58)
3.77 (3.234.37)

Quartile 2

Quartile 3

Top Quartile
(Over-rated)

6
1.11 (1.071.19)
4.23 (3.834.83)
4.13 (3-5)
3.96 (3-5)
4.13 (3.755)
4.13 (3-5)
4.46 (4-5)
4.58 (4-5)
3.82 (3.224.29)
3.84 (2.424.62)
3.69 (3.084.27)
3.88 (3.254.4)
3.76 (3.364.23)
3.93 (3.534.24)
3.81 (3.24.4)

7
1.38 (1.21.51)
4.51 (3.755)
4.71 (3-5)
4 (2.5-5)

6
1.58 (1.521.68)

P-value

<.0001

4.71 (4.5-5)

0.0147

4.83 (4-5)
4.75 (3.5-5)

0.0475
0.0077

4.36 (3-5)

5 (5-5)

0.0103

4.64 (3.5-5)
4.57 (4-5)
4.79 (4-5)
3.27 (2.93.74)
3.36 (2.833.75)

4.28 (3-5)
4.58 (4-5)
4.83 (4-5)
2.98 (2.863.22)

0.1326
0.0895
0.0289

3 (2.62-3.42)

0.0205

3 (2.3-3.61)
3.42 (2.764.08)
3.2 (2.583.64)
3.39 (3.053.75)
3.24 (2.643.91)

2.83 (2.673.33)
3.15 (2.913.58)
2.66 (1.423.25)

0.0150

0.0237
0.0182
0.0351

3.22 (3-3.58)

0.0296

2.99 (1.833.5)

0.0344
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Table 2: Comparison of surgeon characteristics between top and bottom quartiles of self:peer
ratio of ratings of skill. (P-value represents comparison of top vs bottom quartiles)
Mean or %

Bottom Quartile
(Under-rated)

Quartile 2

Quartile 3

Top Quartile
(Over-rated)

6
44.0
11.2

6
49.0
14.3

7
49.9
12.0

6
48.5
12.7

0.317
0.652

66.7
115.6

83.3
191.2

85.7
117.5

66.7
102.1

1.000
0.658

1341.2

2499.0

1427.1

1257.0

0.840

Total sleeve
volume

872.5

1532.7

795.7

697.5

0.642

Total gastric
bypass volume

326.3

794.2

536.1

402.0

0.548

Sleeve operative
time (min)

81.9

77.7

87.0

87.6

0.656

Gastric bypass
operative time
(min)

124.4

129.5

142.7

143.4

0.289

Surgeons, n
Mean age (years)
Mean # of years in
bariatric surgery
practice
Teaching hospital
Annual bariatric
volume
Total bariatric
volume

P-value
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Table 3: Comparison of 30-day risk adjusted complication rates for sleeve gastrectomy between
surgeons in the top and bottom quartile for self:peer ratio of ratings of skill for sleeve
gastrectomy. (P-value represents comparison of top vs bottom quartiles)

Bottom Quartile
(Under-rated)

Quartile 2

Quartile 3

Top
Quartile
(Over-rated)

5,235

9,196

5,570

4,185

Any
complication

5.32%, n=272
(45.3 (11-149))*

5.4%, n=510
(85 (20-162))

5.22%, n=280
(40 (15-75))

5.48%, n=233
(38.8 (12-64))

0.5083

Surgical
complication

2.22%, n=117
(19.5 (3-51))

2.37%, n=222
(37 (9-90))

2.15%, n=118
(16.9 (5-45))

2.39%, n=104
(17.3 (4-36))

0.5521

Infection

0.94%, n=48
(8 (0-25))

1.18%, n=104
(17.3 (3-53))

0.82%, n=42
(6 (2-16))

0.98%, n=39
(6.5 (1-17))

0.7352

Leak

0.32%, n=17
(2.8 (0-8))

0.26%, n=25
(4.2 (1-9))

0.25%, n=13
(1.9 (0-4))

0.22%, n=9
(1.5 (0-5))

0.5087

Hemorrhage

0.96%, n=53
(8.8 (1-17))

0.89%, n=90
(15 (3-31))

1.03%, n=58
(8.3 (2-14))

1.2%, n=55
(9.2 (1-16))

0.2321

0.2%, n=8
(1.3 (0-5))

0.3%, n=25
(4.2 (0-17))

0.25%, n=14
(2 (0-13))

0.26%, n=10
(1.7 (0-4))

0.0934

Reoperation

0.78%, n=40
(6.7 (2-12))

0.66%, n=65
(10.8 (4-21))

0.72%, n=40
(5.7 (0-14))

0.7%, n=32
(5.3 (0-11))

0.4183

Mortality

0.08%, n=4
(0.7 (0-2))

0.02%, n=2
(0.3 (0-1))

0.04%, n=2
(0.3 (0-2))

0.05%, n=2
(0.3 (0-1))

0.2681

Cases, n

Stricture

P-value

* Surgeon-level mean incidence and range.
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Table 4: Comparison of 30-day risk adjusted complication rates for gastric bypass between
surgeons in the top and bottom quartile for self:peer ratio of ratings of skill for sleeve
gastrectomy. (P-value represents comparison of top vs bottom quartiles)
Bottom
Quartile
(Under-rated)

Quartile 2

Quartile 3

Top
Quartile
(Over-rated)

1,958

4,765

3,753

2,412

Any
complication

10.56%, n=238
(39.7 (12-71))*

8.38%, n=453
(75.5 (8-168))

10.1%,
n=423 (60.4
(10-79))

11.75%,
n=331 (55.2
(12-88))

0.4621

Surgical
complication

7.58%, n=170
(28.3 (5-52))

5.53%, n=320
(53.3 (4-114))

6.34%,
n=265 (37.9
(5-107))

8.5%, n=244
(40.7 (7-72))

0.7594

Infection

3.09%, n=68
(11.3 (2-29))

2.33%, n=141
(23.5 (0-62))

2.25%, n=95
(13.6 (0-45))

3.73%, n=113
(18.8 (4-48))

0.541

Leak

0.27%, n=6
(1 (0-3))

0.46%, n=24
(4 (0-14))

0.37%, n=15
(2.1 (0-6))

0.65%, n=18
(3 (0-6))

0.0181

Hemorrhage

3.08%, n=73
(12.2 (4-26))

1.55%, n=85
(14.2 (2-32))

1.91%, n=81
(11.6 (0-24))

3.19%, n=99
(16.5 (1-23))

0.9513

Stricture

1.48%, n=25
(4.2 (0-9))

1.64%, n=81
(13.5 (0-40))

2.21%, n=79
(11.3 (0-46))

2.07%, n=44
(7.3 (0-28))

0.4095

Reoperation

2.29%, n=51
(8.5 (2-23))

1.45%, n=77
(12.8 (1-31))

1.89%, n=78
(11.1 (2-29))

1.71%, n=48
(8 (2-15))

0.7693

Mortality

0.12%, n=2
(0.3 (0-1))

0.05%, n=2
(0.3 (0-1))

0.17%, n=6
(0.9 (0-3))

0.22%, n=6
(1 (0-2))

0.3047

Cases, n

Pvalue

* Surgeon-level mean incidence and range.
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